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CLAIMS 

1. A purified polynucIeotideWherein said polynucleotide is chosen from the group 
5 consisting of: \ 

a) a polynucleotide comprising the following nucleotide sequence of SEQ ID NO 1 : 

CTGCAGCAGGTGACGTCGWGTTCAGCCAGGTGGGCGGCACCGGCGGCGG 

CAACCCAGCCGACGAGGAAGCCGCGCAGATG 

GGCCTGCTCGGCACCAGTCCGCTGTCGAACCATCCGCTGGCTGGTGGATC 
1 0 AGGCCCCAGCGCGGGCGCGGGCCTGCTGCG 

CGCGGAGTCGCTACCTGGCGCAGGTGGGTCGTTGACCCGCACGCCGCTGA 
TGTCTCAGCTGATCGAAAAGCCGGTTGCCC 

CCTCGGTGATGCCGGCGGCTGTlGiXGGATCGTCGGTGACGGGTGGCGCC 
GCTCCGGTGGGTCCGGGAGCXjA^nGGGCCAGx 
1 5 GGTTCGCAATCCGGCGGJZTCCACff AGCCCGGGTCTGGTCGCGCCGGCACC 
GCTCGCGCAGGAGCGTGAAGAAGACGACGA 

GGACGACTGGGACGAAGAGGACGACTGGTGAGCTCCCGTAATGACAACA 
GACTTCCCGGCCACOCGGGCCGGAAGACTTG 

CCAACATTTTGGCGA^GAAGGTAAAGAGAGAAAGTAGTCCAGCATGGCAG 
20 AGATGAAGACCGATGCGGCTACCCTuGGGC 

AGGAGGCAGGTAATTTCGAQC^GATcVcQGGCGACCTGAAAACCCAGATC 
GACCAGGTGGAGTCGACGGCAGGlTCGrrTG 

CAGGGCCAGTGGCGCGGCGCGGCGGGGACGGCCGCCCAGGCCGCGGTGG 
TGCGCTTCCAAGAAGCAGCCAATAAGCAGAA 
25 GCAGGAACTCGACGAGATCTCGACGAATrTTCGTCAGGCCGGCGTCCAAT 

actcgagggccgacgaggagcagcagcagg 

cgctgtcctcgcaaatgggcttctgacccgctaatacgaaaagaaacgga 

gcaaaaacatgacagagcagcagtggaattt 

tcgcgggtatcgaggccgcggcaagcgcaItccagggaaatgtcacgtcc 
30 attcattccctccttgacgaggggaagcag\ 
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TCCCTGACCAAGCTCGCAQCGGCCTGGGGCGGTAGCGGTTCGGAGGCGTA 
CCAGGGTGTCCAGCAAAAATGGGACGCCAC 

GGCTACCGAGCTGAACAAC<?CGCTGCAGAACCTGGCGCGGACGATCAGCG 
AAGCCGGTCAGGCAATGGCTTCGACCGAAG 
5 GCAACGTCACTGGGATGTTCGCATAGGGCAACGCCGAGTTCGCGTAGAAT 
AGCGAAACACGGGATCGGGCQAGTTCGACC 

TTCCGTCGGTCTCGCCCTTTCToIGTGTTTATACGTTTGAGCGCACTCTGAG 
AGGTTGTCATGGCGGCCGACTACGA 

b) a polynucleotide comprising the following nucleotide sequence of SEQ ID NO 2, 
10 starting at its 5' end with the nucleotide in position 1 of SEQ ID NO 1 and ending at 

its 3' end with the nucleotide in position 524 of SEQ ID NO 1, or a biologically 
active polynucleotide derivative of SEQ ID NO 2: 

ctgcagcaggtgacgtcgttgttcAgccaggtgggcggcaccggcggcgg 

CAACCCAGCCGACGAGGAAGCC GCffiC AGATG 
1 5 GGCCTGCTCGGCACCAGTC0GCTGT(3GAACX^A\TCCGCTGGCTGGTGGATC 
AGGCCCCAGCGCGGGCGCXjGGCCTGaTGCG 

cgcggagtcgctacctgjgcgcaggtglpgtcgttgacccgcacgccgctga 
tgtctcagctgatcgaaL\agccggttg£cc 

cctcggtgatgccggcggctgttgccg^atcgtcggtgacgggtggcgcc 
20 gctccggtgggtccgggagcgatgggc^ 

ggttcgcaatccggcggctcca^^agcdcgggtctggtcgcgccggcacc 
gctcgcgcaggagcgtgaagaagacgaaga 

ggacgactgggacgaagaggacgactgqtgagctcccgtaatgacaaca 
gacttcccggccacccgggccggaagacittg 
25 ccaacattttggcgaggaaggtaaagagagaaagtagtccagc 

c) a polynucleotide comprising the following nucleotide sequence of SEQ ID NO 3, 
starting at its 5' end with the nucleotide in positi 
its 3' end with the nucleotide in position 481 
active polynucleotide derivative of SEQ ID NO 3 

30 CTGCAGCAGGTGACGTCGTTGTTCAGCCA^GTGGGCGGCACCGGCGGCGG 
CAACCCAGCCGACGAGGAAGCCGCGCAGAtTG 



on 1 of SEQ ID NO 1 and ending at 
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GGCCTGCTCGGCACCA&TCCGCTGTCGAACCATCCGCTGGCTGGTGGATC 
AGGCCCCAGCGCGGGCGCGGGCCTGCTGCG 

CGCGGAGTCGCTACCTGGCGCAGGTGGGTCGTTGACCCGCACGCCGCTGA 
TGTCTCAGCTGATCGAAAAGCCGGTTGCCC 

5 cctcggtgatgccggcggctgttgccggatcgtcggtgacgggtggcgcc 
gctccggtgggtccgggagggatgggccag 

ggttcgcaatccggcggctcgaccagcccgggtctggtcgcgccggcacc 
gctcgcgcaggagcgtgaagAagacgacga 
ggacgactgggacgaagaggacgactggtgagctcccgtaatgacaaca 
1 0 gacttcccggcc acccgggccggaagacttg 

d) a polynucleotide comprising the fallowing nucleotide sequence of SEQ ID NO 4, 
starting at its 5' end with the nucleotide in position 525 of SEQ ID NO 1 and ending 
at its 3' end with the nucleotide in position 826 of SEQ ID NO 1 coding for the LHP 
polypeptide: \, — "v 

1 5 atggc agagatgaagaccgatgcggctaccctcgggc 

aggaggcaggtaatttcga / gcggaVctccggcgacctgaaaacccagatc 
gaccaggtggagtcgaoggcaggttcgttg 

cagggccagtggcgcggcgcggcggggacggccgcccaggccgcggtgg 
tgcgcttccaagaagcagccaataaqcagaa 
20 gcaggaactcgacgagatctcgacgaatattcgtcaggccggcgtccaat 
actcgagggccgacgaggagcagcagIcagg 
cgctgtcctcgcaaatgggcttctg i -^^^ 

e) a polynucleotide comprising at least 12 consecutive nucleotides of a polynucleotide 
chosen among the group consisting of SEQ ID N02, SEQ ID N 3 or SEQ ID NO 4; 
25 f) A polynucleotide having a sequence fully complimentary to a polynucleotide 
chosen among the group consisting of SEQ ID NO 2, SEQ ID NO 3 or SEQ ID NO 

g) A polynucleotide hybridizing under stringeht hybridization conditions with 
polynucleotide chosen among the group consisting! of SEQ ID NO 2, SEQ ID NO 3 
30 or SEQ ID NO 4. 1 
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2. A polynucleotide according to Claim 1 wherein said polynucleotide codes for an 
antigenic protein from Mycobacterium tuberculosis comprising the following amino 
acid sequence of SEQ ID NQ4: 

MAEMKTDAATLGQEAGNFERISGDLKTQIDQVESTAGSLQGQWRGAAGTAA 
5 QAAVVRFQEAANKQKQELBEISTNIRQAGVQYSRADEEQQQALSSQMGF 

3. A polynucleotide according to Claim 1 which is labeled with a marker compound. 

4. A purified polynucleotide comprising: 

a) a polynucleotide of sequence S^QJD NO 2 or a biologically active polynucleotide 
derivative of SEQ ID NO 2; am 
10 b) a polynucleotide coding fof a polypeptide . 

5. A purified polynucleotide comprising: 

a) a polynucleotide of sequence SEQ\ID NO 3 or a biologically active polynucleotide 
derivative of SEQ ID NO 2; and" 

b) a polynucleotide coding for a polypeptide . 
15 6. A recombinant vector containing a polynucleotide according to*3ny bui\J Claimi 

7. The recombinant vector according to Claim 6, which is plasmid pIPX61 that has 
been deposited at the CNCM on May 14, 1996 under the Accession Number 1-1705. 

8. The recombinant vector according to Cteim 6, which is plasmid pIPX30 that has 
20 been deposited at the CNCM on February 13^, T997 under the Accession Number I- 

1845. 

I 9. A recombinant cell host containing a purified polynucleotide according to any one 
1 of Claims 1 to 5 or a recombinah^ vector according to any one of Claims 6 to 8. 

10. The recombinant cell hosnaccording to Claim 9 which is a mycobacterium cell 
25 host belonging to the Mycobacterium tuberculosis complex. 

11. The recombinant cell host\according to Claim 10 which is Mycobacterium 
tuberculosis. 

12. The recombinant cell /fiost according to Claim 10 which is Mycobacterium 
bovis-BCG. 

30 13. The recombinant cell Host according to Claim 9 which is the E. coli strain 
deposited at the CNCM on May 1^7T9Wunder the Accession Number 1-1705. 
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14. The recombinant dell host according to Claim 9 which is the E. coli strain 
deposited at the CNCM ofy February 13, 1997 under the Accession Number 1-1845. 

15. A recombinant cell host containing a polynucleotide of SEQ ID NO 2 or a 
recombinant vector carrying! SEQ ID NO 2 which is Mycobacterium smegmatis. 

16. A purified polypeptide ^expressed by a recombinant cell host according xo^irtf^ ^ 
- one af Claims- 9 to 13 and - 15 A 

17. A purified polypeptide fyf Claim 16 which was chosen from the group of 
polypeptides consisting in: 

a) a polypeptide which comprise^the following amino acid sequence of SEQ ID NO 
5: 

MAEMKTDAATLGQEAQ^FERlSpDLKTQIDQVESTAGSLQGQWRGAAGTAA 
QAAVVRFQEAANKQKC^ELDEISTNIRQAGVQYSRADEEQQQALSSQMGF; 

b) a polypeptide comprising f 

i) amino acid in position 1 to amino acild in position 48 of SEQ ID NO 5; or 

ii) amino acid in position 60 to amino ac\d in position 100 of SEQ ID NO 5; 

c) a poly peptide comprising at least one antigenic portion of a polypeptide a) or b). 

18. An oligomeric polypeptide comprising at least two units of a polypeptide 
according to Claim 17. 

19. The oligomeric p<3typeptide of Claim 18 comprising up to 10 units of a 
t polypeptide according to Claim 17. 

20. A purified polypeptide comprising at least one antigenic portion of a 
polypeptide according to Claim 17. 

21. The purified polypeptide according to Claim 18 wherein the antigenic portion of 
the polypeptide of sequence SEQ ID NO 4 is chosen among the group consisting in 
the following antigenic portions: 

a) SEQ ID N< 

nh2-maemktdaat^gqeagnferisgdlktqidqvestags 
lqgqwrg/ 

b) seq id no 7: nh2^q£aankqk^ 
alssqmgf-cooh; 

c) seq id no 8: nh2-qeagnferisgdlktqidqv-cooh; 
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d) SEQ ID NO 9: NH2-GDLKTQIDQVESTAGS-COOH; 

e) SEQ ID NO 10: NH2-GSLQGQWRG AAGT AAA-COOH ; 

f) SEQ ID NO 11: NH2AQEAANKQKQELDEIST-COOH; 

g) SEQ ID NO 12: NH2-STNIRQAGVQYSRADEEQQQALSSQMGF-COOH; 

h) SEQ ID NO 13: NH2-RADEEQQQALSSQMGF-COOH. 

22. The purified polypeptide according to a ny O R & ^ f Claims 20 and 21 comprising 
from 2 to 10 antigenic portions of the polypeptide of SEQ ID NO 4. 

23. A purified polypeptide br an oligomeric polypeptide according to any one of 
— Cfcmns 16 lu 23 which is undeA the form of a MAP construct. 

24. A purified polypeptide oAan-oligQmeric polypeptide according to - any one of 
-GteittiiJ 16 tO-23* which cofriprisea an additior^l T-epitope. 

25. A monoclonal or a polyclonal antibody directed specifically against a purified 
polypeptide or an o/figomeric polypeptide accoraing to aey ^nc of Claims 1 6 to 24 . 

26. An immunogenic composition comprising a purified polypeptide or an 
oligomeric polypeptide according to a py one of Claims 16 l u 24 . 

27. A vaccine composition comprising a purified polypeptide or an oligomeric 
polypeptide according to any one of Claims 16 to 2 4. 

28. The vaccine composition according to Claim 2J wherein said vaccine 
composition comprises^dditionally am antigguikr^protein from Mycobacterium 
tuberculosis or an antigenic portion of an antigenic protein from Mycobacterium 
tuberculosis. 

29. The vaccine composition according to Claim 28 wherein said vaccine 
composition comprises additionally the ES^T-6 antigenic protein or an antigenic 
portion of the ESAT-6 protein. 

30. A diagnostic method for detecting the presence of a Mycobacterium tuberculosis 
bacterium in a biological sample, said diagnostic method comprising the steps of: 

a) bringing into contact the biological sample ejected to contain a given pathogenic 
microorganism with a purified monoclonal or polyclonal antibody according to Claim 
25; 

b) detecting the antigen-antibody complexes formed 
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31. A diagnostic method for delecting the presence of a Mycobacterium tuberculosis 
bacterium in the serum of an infected patient, said diagnostic method comprising the 
steps of: \ 

a) bringing into contact the serum Wiple expected to contain a given pathogenic 
microorganism with a purified polypeptide or an oligomeric polypeptide according to 

-aay- one uf Gtaimo 16 to - 3 4; \ 

b) detecting the antigen-antibody complexes formed. 

32. A diagnostic kit for the in vitro diagnosis of an infection by Mycobacterium 
tuberculosis, comprising the following etei5iEntsr^\ 

a) a purified preparation of a monoclonal \or a polyclonal antibody according to 
Claim 25; / \ \ 

b) suitable reagents allowing the detection of the antigen/antibody complexes formed, 
these reagents preferably carrying a label compound, or being recognized themselves 
by a labeled reagent; \ 

c) optionally a reference bidlogical sample\ containing the^Mycobacterium 
tuberculosis antigen recognized bjNfcejnu^ antibody 
(positive control); \ 

d) optionally, a reference biological sample that dock not contain the Mycobacterium 
tuberculosis antigen recognized by the purified monoclonal or polyclonal antibody 
(negative control). \ 

33. A diagnostic kit for the in vitro diagnosis of aA infection by Mycobacterium 
tuberculosis, comprising the following elements: \ 

a) a purified preparation ^of a purified polypeptide or an oligomeric polypeptide 
according to ^y^^Uf- <f:iaini5 16 to 24 ; \ 

b) suitable reagents allowing the detection of the antigen/kntibody complexes formed, 
these reagents preferably carrying a label compound, or being recognized themselves 
by a labeled reagent; \ 

c) optionally, a reference biological sample containing aj polyclonal or monoclonal 
antibody recognizing the purified polypeptide or the oligorheric polypeptide of step a) 
(positive control); 
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d) optionally, a reference\ biological sample that does not contain a polyclonal or 
monoclonal antibody recognizing the purified polypeptide or the oligomeric 
polypeptide of step a) (negative control). 

34. A method for detecting Mycobacterium tuberculosis is a biological sample 
5 comprising the steps of: x . 

xu ■ - - V CVa:^ I 

a) bringing into contact a purifie^ polynucleotide according to aay- tme uf Claims h -te 
q^s "9- with a biological sample; 

b) detecting the hybrid nucleic\ acid molecule formed between said purified 
polynucleotide and the nucleic acidVnolecules contained within the biological sample. 

10 35. The method of Claim 34, whefeinj^efcre step a), the nucleic acid molecules of 
the biological sample have beep-fnadd availably a hybridization reaction. 

36. A method for detecting a bacterium \elonging to the Mycobacterium 
tuberculosis complex or fo Mycobacterium bovis ih a biological sample comprising 
the steps of: 

x u • • . / \ Cl&V> I 

13 a) bringing into contactia purified polynucleotide according ta any one of Claims-fcto 
3 that has been immobilized onto a substrate with a biological sample, 
b) bringing into contact\the hybrid nudeic acid moleculp/formed between said 
purified polynucleotide and tftev{iucleic acid containecUifthe biological sample with a 
labeled polynucleotide according to^^^ ej^^tClaims 1 t e r3 , provided that said 

20 polynucleotide and polynucleotide of step a) nave non-overlapping sequences. 

37. The method of claim 36, wherein, befofle step a), the nucleic acid molecules of 
the biological sample have been made available to a hybridization reaction. 

38. The method of any one of Claims 36 or yL wherein, before step b), the nucleic 
acid molecules that are not hybridized with the\immobilized purified polynucleotide 

25 are removed. 

39. A method for detecting a bacterium belonging to the Mycobacterium 
tuberculosis complex in a biological sample comprising the steps of: 

a) bringing into contact the nucleic acid molecules contained in the biological sample 
with a pair of purified polynucleotides according to ao^a& ^ ^laim3 1 to -5; 
30 b) amplifying said nucleic acid molecules; 



WO 99/04005 



68 



ft. 



10 



^ 20 



25 



c) detecting the nucfeic acid fragments that have been amplified^ for example by gel 
electrophoresis or with a labeled polynucleotide according to- any^n<Pof Claima- l to 
3. 

40. The method of Claim 39, wherein before step a), the nucleic acid molecules of 
the biological sample have been made available to a hybridization reaction. 

41. A kit for detecting a bacterium belonging to the Mycobacterium tuberculosis 
complex or to Mycobacterium bovis in a biological sample comprising: 

a) a purified polynucleotide according to any one of Claims 1 -tu 3 ; 

b) reagents necessary to perform a nucleic acid hybridization reaction. 

42. A kit for detecting a bacterium belonging to the Mycobacterium tuberculosis 



complex or to Myo 

a) a purified 
immobilized o 

b) reagents ne 



3ac4erniHi bovis in a biological sample comprising: 

ik \ CJasrn I 

lynuclfeotide according to any one of Claim to 3 that is 
a substrate; 
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rform a nucleic acid hybridization reaction; 
c) a punfiedl polynuclectade according to any one of Hnimi 1 to V which is 
radioactively oKjion-radiozfctively labeled, provided that said polynucleotide and the 
polynucleotide of sfep-a^JiaWjion^ov^rl^ping sequences. 

43. A kit for detecting a bacterium belonging to the Mycobacterium tuberculosis 
complex or to My cobacteriuin bovis in a biological sample comprising: 

a) a pair of purified oligonucleotides according to ^ny bnPbf ^Claims Htr 3; 

b) reagents necessary to perfonA a nucleic acid amplification reaction; 

c) optionally, a purified polynucleotide according to any one of claim s useful as a 
probe. 

44. A recombinant vector according to Claim 6, which is plasmid pIPX26 that has 
been deposited at the CNCM on May 14, 1996 under the Accession Number 1-1706. 

45. A recombinant vector accordiifc to Claim 6, which is plasmid pPXl that has 
been deposited at the CNCM on May\l4, 1996 under the Accession Number 1-1707. 

46. A recombinant cell host according to Claim 9, which is the E. coli strain that 
has been deposited at the CNCM on N[Iay 14, 1996 under the Accession Number I- 
1706. 
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47. A recombinant cell host according to Claim 9, which is the E. colt strain that 
has been deposited a£ the CNCM on May 14, 1996 under the Accession Number I- 
1707. 

48. The vaccine coniposition according to Claim 27 comprising a recombinant cell 
host containing a polynucleotide encoding a polypeptide according to Claim 1 or a 
recombinant vector containing said polynucleotide. 

49. The vaccine composition according to Claim 48, wherein said polynucleotide or 
said vector encodes botft the lhp or the ESAT-6 antigenic polypeptides or antigenic 
portion thereof. 

50. The vaccine cpnipo^itioit^ccording to Claim 48 comprising a recombinant cell 
host expressing}^ and a recombinant cell h^t express*^ ESAT-6. 

51. The vaccme composition according to <afl y bnc - o f Gt ak»s-4^ro-ge, wherein the 
recombinant/cell host is an qukaryotic cell host. , 

52. The vaccine composition according to any one of Claims 48 to 50 , wherein the 
recombinant cell host is a prolpryotic cell host. 

53. The vaccine cofHpe^ttn5rT^ccording to Claim 52, wherein the recombinant cell 
host is chosen from the group oi bacteria consisting in: 

a) an attenuated bacterium belonging to the tuberculosis-complex; 

b) E. coli; 

c) a bacterium belonging to the Salmonella genus; 

d) a bacterium belonging to the Pseudomonas genus. 

54. A polynucleotide useful as a primer or a probe according to Claim 1 which is 
chosen from the group consisting in\ 

a) SEQ ID NO 14: S'-CTGCAGCAGGTGACGTCGTTG-S' 

b) SEQ ID NO 15: 5 1 -CCGGGTGG(ECGGG AAGTCTGTGT-3 ' 

c) SEQ ID NO 16: 5 , -ACTACTTTc|^CTTTCTACCTTCC-3 , 

55. A pair of oligonucleotide primers according to Claim 54, which is chosen from 
the group consisting in: 

a) SEQ ID NO 14 and SEQ ID NO 15 ;\ 

b) SEQ ID NO 14 and SEQ ID NO 16. 
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